m 


o 

00 
CO 


PATENT SPECIFICATION 

(21) Application No. 43020/73' . (22) FUed 13 Sept. 1973 
(23) Complete Specification filed 13 Dec. 1974 
(44) Complete Specification published 30 Nov. 1977 

(51) INT CL' E04B 1/348 

(52) Index at acceptance ElA 226 265 302 47X 

(72) Inventors RICHARD ANTHONY SMITH and REGINALD 
THEODORE MORLEY STALLARD 


(11) 1493 802 



(54) IMPROVEMENTS RELATING TO 
BUILDING CONSTRUCTIONS 


Best Available Copy 


(71) We, PORTAKABIN LIMITED, 

• a British Company of Huntingdon, in the 
County of York, do hereby declare the 
invention for which we pray that a patent 
5 may be granted to us and the^ method by 
which it is to be performed to be particularly 
described in and by the following 
statement: — , 

This invention relates to building con- 

10 structions formed from one or more units 
each of which is a factory assembled self- 
contained portable building which in- 
corporates legs whereby substantially the 
entire weight of the unit, when in use, is 

15 transmitted to the ground through such legs, 
and includes a body complete with floor, 
wall and roof structures; if being understood 
that by "floor structure" we mean the 
combination of flooring and supporting 

20 structure. 

Such portable building units will 
hereinafter be referred to as being of the 
kind specified. 

Preferably all windows, doors and internal 

25 fittings are provided in units of the kind 
specified, and where such units are in any 
given case to be assembled together to form 
a multi-unit building, provision -for coupling 
the units together in the desired 

30 arrangement will preferably be built into the 
units before they leave the factory, so that 
the only on-site assembly work required is 
that of coupling the units together. 
The arrangement whereby the. entire 

35 weight of portable building units of the kind 
specified is transmitted to the ground 
through such legs, preferably four in 
number, is particularly advantageous in that 
a minimum of site preparation is necessary 

40 for the installation of such units, the only 
requirement being appropriately situated 
concrete, or other suitable footings. Since 
the floor structure of the entire unit can thus 
be clear of the ground, any subsequent 

45 settling of the footings or the ground 
beneaSi the installed unit will not set up in 
the unit stresses tending to bend the floor 


structure in any direction. The whole unit 
can thus effectively be made a rigid con- 
struction such that there is virtually no risk 50 
of distortion in any part of the construction 
due to settling of the unit after installation. 

One problem however, which can arise is 
that of displacement of two horizontally 
coupled units relative to each other due to 55 
differential settling. Since each unit is ef- 
fectively rigid, the effect of such differential 
settling is concentrated on the coupling 
between the units. Accordingly, it is an 
object of the invention to provide an im- 60 
proved form of coupling which enables such 
units to be coupled together simply and in 
such a manner as to minimise the risk of 
damage to the building at the coupling due 
to differential settling of the coupled units 65 
whilst retaining the integrity of the structure 
against the weather. 

Accordingly to the present invention two 
portable building units of the kind specified > 
are coupled together in almost contiguous 70 
relation by means of an articulated con- 
nection substantially at the level of the floor 
structures of the units, a bridging structure 
being assembled with the wall, floor and 
roof structures of the units in such a manner 75 
as to provide a weather-proof connection 
between the units whilst also permitting 
relative pivoting movement of the two units 
about a substantially horizontal axis af- 
forded by said articulated connection. 80 

The bridging structure is preferably rigid 
and comprises a plurality of bridging 
members. Some or all of the bridging 
members may be fixedly secured at one 
edge only to the floor, wall or roof as ap- 85 
propria te of one of the units. At their op- 
posite edges such bridging members may 
merely overlap the corresponding parts of 
the other unit so as to be horizontally 
slidable relative thereto, or they may be 90 
connected to such parts in a manner which 
permits sliding movement in both vertical 
and horizontal directions. Alternatively, 
some or all of the bridging members may be 


BNSDOC10:<GB 1493802A> 


1.493,802 


. 2 


loosely assembled with corresponding parts 
of both units, e.g. by being clainped under 
pressure sufficient to hold the bndrng 
members in position but not such as to 
5 prevent relative sUding movement between 
the bridging member and parts of the 
units between which it extends. 

Preferably the articulated connection is 
such as to allow a limited relative movement 
in of the two units in horizontal and vertical 
directions in addition to the pivotal 
movement which is permitted about the axis 
afforded by the articulated connection. 
Conveniently, the articulated connection 
IS comprises two horizontaUy spaced Unks, 
each pivotally connected at at least one end 
to one of the two units. Preferably, the links 
are adapted to serve to draw the two units 
towards one another. The hnks are 
20 preferably secured to the floor structures of 

the units. . ^ . , „ 

The invention wiU now be described by 
way of example with reference to the 
drawings accompanying the Provisional 
IS Specification wherem:— . . 

FIGURE 1 is a fragmentary view m side 
elevation showing an articulated connection 
between two units, . . 

FIGURE 2 is a fragmentary view m 
-in vertical section showing bridging members 
in position between the two units, 

FIGURE 3 is a section on a horizontal 
olane showing the construction of one form 
of briding member which extends between 
IS the side walls of two units, 

FIGURE 4 is a fragmentary section m a 
vertical plane showing the manner m which 
a link may be connected to extend between 
the side walls of two parallel units. 
40 Referring firstly to Figure 1, there is 
shown therein an articulated connection 
between two portable building units 10 and 
20 which are each of the kind specified, and 
in particular each includes a body and four 
45 legs (not shown) whereby it is supported. 
The two units are coupled together ynth 
ttieir floor structures 12 and 22 respectively 
substantially in alignment by means of a pair 
of links 15 (only one of which can bee seen 
50 in Figure I) connected to the floor struc- 
tures beneath opposite side walls 13 and 2j5. 

Each link 15 comprises a turn-buckle 14 
carrying an eye bolt 16 and a hook bolt 17. 
The eyi of the eye bolt 16 is captive m a 
55 staple 18 provided on a plate which is bolted 
to a lon^tudinal beam 11 forming part of 
the floor structure of the unit 10. _ 

The hook bolt 17 releasably engages in a 
staple 19 on a plate likewise bolted to a 
60 beam 21 forming part of the floor structure 

of unit 20. , r- » 1 tu^ 

As can clearly be seen from Figure 1 , tiie 
relative dimensions of tiie eye of tiie eye bolt 
16 and its associated staple 18 and those of 
65 the hook bolt 17 and its associated staple 19 


are such as to aUow a limited degree of 
relative movement between the units 1 and 
20 bodily towards and away from one 

^"^By rotating the turn buckle 15, the two 70 
units can be drawn together so that they are 
firmly connected substantially at the level of 
tiie floor sti-uctures in an articulated manner 
and in almost contiguous relation. . „^ 
Figures 2 and 3 illustrate the manner in 75 
which a briding "structure is assembled with 
die floor, waU and roof sti-uctures of the two 
units so as to accommodate relative pivoting 
movement of such units about a generaUy 
horizontal axis afforded by said articulated 80 
connections, the latter not being shown m 
such figures. <t j 

As can be seen, the floor structures 12 and 
22 are bridged by a floor member 24 which , 
rests on ledges 25 incorporated at the op- 83 
posed ends of the floor shructures 12 and 21. 
The width of the floor member 24 is made 
somewhat less than tiie intended separation 
between ttie floors of tiie two units so as to 
allow a degree of relative movement. Metal 90 
strips 26 are unemployed to cover over the 
gaps at opposite edges of tiie floor member 
24: such strips being so secured as not to 
impede slight relative movement between 
the units in the longitudinal direction. Thus, 95 
as shown, the two stiips 26 may be secured 
to only the respective floor structures, or 
they may alternatively both be secured to 
only the bridging floor member 24. 

Ad<UtionaUy, sealing strips (not shown) 100 
may be incorporated so as to make the joint 
substantially impervious to the ingress ot 
moisture and hence weatherproof. 

In like manner, side wall structures 13 and 
23 of the bodies are jomed by bridging wall 105 
members 27 comprising inner and outer 
members 27a and 276 which overlap 
respectively wifli tiie inner and outer faces 
of tiie waU sti-uctures 13 and 23. The inner 
and outer members may each carry suitable 1 10 
sealing strips so as to engage the inner and 
outer surfaces of the wall structures m such 
a manner as to provide a weatherproof lomt 
which allows relative sliding movement 
between the overlapping parts. The bridgmg 1 
wall member 27 may be fixedly secured to 
the waU structure of one of the units, or 
alternatively it may be retained in position 
solely by friction, tiie inner and outer 
members 27a and 27b gripping the vertical 120 
marans of tiie wall structures 13 and AJ, 
with a force sufficient to maintam the 
bridging member in assembled relation with 
the waU stiuctures whilst still aUowmg 
relative sUding movement of tiie overlap- 1-5 

^'Wes^pective roof stiuctures 28 and 29 of 
the units as shown in Figure 2 include facia 
end panels 28a and 29a, and the roof 
structures are bridged by appropriate 130 
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bridging strips 3 1 and 32 respectively fixed at 
the upper and lower edges of one of the facia 
panels and overlapping the corresponding 
edge of the other such panel. Again, suitable 
5 sealing strips may be incorporated as ap- 
propnate. Alternatively, the outer bridging 
strip 31 may be formed of a flexible material 
and be secured at opposed edges to both 
roof assemblies. 

10 In an alternative arrangement, the facia 
panels 28a, 29a, may be omitted so as to 
enable the two units to be coupled together 
with a full height passage at the junction. In 
this case, the bridging for connecting 

15 together the two roof structures may be 
generally similar to that for connecting 
together the side wall structures. 

It will be appreciated that, by.deliberately 
providing for an articulated connection 

20 between the two units, and by using bridging 
members which do not seek to prevent 
relative movement between the two units, 
no major stresses can arise at the junction of 
the two units. In this way, damage to or 

25 deterioration of the coupling between the 
two units is effectively avoided in a simple 
manner which is very easily carried out after 
the two units have been deposited in the 
required positions. Further, since the length 

30 of the connection between the two units is 
adjustable in the embodiment described, it 
is not necessary for the two units to be 
positioned v/ith great accuracy before they 
can be coupled together. 

35 Referring now to Figure 4, this shows the 
manner in which a transverse connection is 
established between two units.. Figure 4 
shows a unit 40 with a body including a floor 
structure 41, roof structure 42 and side wall 

40 structure 43. The latter is formed with an 
opening 44 for access through a transverse 
connection to a further unit. Such further 
unit may constitute bridging a unit 45 con- 
. nected in turn to another unit (not shown) 

45 similar to the unit 40 and extending parallel 
thereto in spaced relation. The. bridging unit 
45 includes a body comprising a floor 
structure 46. roof structure 47 and side wall 
structures 48 , 49. Figure 4 shows only one 

50 end of such bridging structure 45, and it will 
be understood that the other end is con- 
nected in a similar manner to the other unit 
which extends parallel to the unit 40. In such 
an arrangement, depending on the length 

55 and size of the bridging unit 45, such unit 
may be supported entirely from the two 
. units to which it is connected, or suitable 
foundations may be built up beneath it to 
support the weight thereof. 

60 Alternatively, the bridging unit may, as 
described in a co-pending application No. 
43018/73 Serial No. 1,492,926 of even date, 
itself comprise a portable building unit of 
the kind specified, that is to say having four 

65 legs upon which it rests. In this case, instead 


of such a laterally extending unit serving as a 
transverse bridging unit between two 
parallel units, it may alternatively comprise 
only a lateral extension of one unit to which 
it is secured. 70 

As in the arrangement described in Figures 
1 to 3, the connection between the units 40 
and 45 is articulated. The articulated 
connection 50 comprises an eye 51 secured 
to the side wall structure 43 of the unit 40 75 
slightly below floor level and a hook bolt 52 
wfich engages the eye and is carried by a 
generally Z-section beam 53 which extends 
transversely at the end of the floor structure 
46 of the bridging unit 45, The beam 53 SO 
extends laterally outwardly of the side wall 
structures 48 and 49 of that unit, and one 
such articulated connection 50 is provided 
at each end thereof at positions where the 
hook bolts 52 are externally accessible, 85 

As can be seen, the shank of the hook bolt 
52 passes through an aperture in the vertical 
web of the beam 53, and a wing nut 54 is 
tightened against such web. The upper 
flange 55 of the beam 53 has a downturned 90 
flange at its free edge which engages the 
outer face of the wall structure 43, so that 
the flange 55 serves as a bridging member 
between the floor structure 46 of the bridging 
unit 45 and the floor structure 41 of the 95 
unit 40. A flat metal strip 56 may be secured 
to the structure 41 to extend through the 
opening 44 and over the flange 55. 

A Z-section beam 57 is provided at the end 
of the roof structure 47 to bridge the gap up 100 
to the side wall structure structure of the 
unit 40 and is arranged with a downwardly 
extending flange 58 abuttng the outer face 
of the side wall structure 43 of the unit 40. 
The horizontal web of the beam 57 carries a 105 
sealing strip 59 which also engages said wall 
structure. A flexible, waterproof member 60 
extends between a longitudinally extending 
facia 61 of the roof structure 42 and the 
outer surface of the roof structure 47. HO 

The gaps between the side wall structures 
48 and 49 of the unit 45 and the side wall 
structure 43 of the unit 40 is bridged by 
means of a Z-section beam (not shown) 
similar to the beam 57 which likewise carries 115 
a sealing strip forming a vertical extension 
of the sealing strip 59. Connections are also 
established between the outer faces of the 
side wall structures 48 and 49 and the side 
wall structure 43 by the use of flexible 120 
waterproof material similar to that shown at 
60. 

WHAT WE CLAIM IS:— 

1. A building assembly comprising two 
portable building units of the kind specified 125 
coupled together in almost contiguous 
relation by means of an articulated con- 
nection substantially at the level of the floor 
structures of the units, a bridging structure 
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being assembled with the wall, floor and 
roof structures of the units in such a manner 
as to provide a weatherproof connection 
between the units whilst also permitting 
5 relative pivoting of the » two units about a 
substantially horizontal axis afforded by said 
articulated connection, 

2. An assembly according to Claim 1 
wherein the bridging structure is rigid and 

10 comprises a plurality of briding members all 
of which are, at least at one of their, 
horizontally opposed edges, so assembled 
with the body of the adjacent unit as to 
permit relative movement between all of 

15 said members and at least one of the units. 

3. An assembly according to Claim 2 
wherein some or all of the briding members 
are fixedly secured at one edge to one of the 

units. . r^t ' -I 

20 4. An assembly according to Claim 3 
wherein the bridging members, at those 
edges which are not fixedly secured, overlap 
adjacent parts of the wall, floor or roof 
structures so as to be horizontally slidable 
25 relative thereto. ^, . o 

5. An assembly according to Claun 3 
wherein said bridging members, at the edges 
opposite to those at which they are secured, 
are so arranged relative to adjacent parts of 

30 the wall, floor or roof structures as to permit 
movement relative to such structures in 
both vertical and horizontal directions. 

6. An assembly according to Claim 2 
wherein some or all of the bridging members 

35 are so assembled with the bodies of the 
adjacent units at both of said opposed edges 
as to permit movement relative to both 
units. 

7. An assembly according to any one of 
40 Claims 2 to 6 wherein said bridging mem- 
bers, at those edges which are not fixedly 
secured, are clamped in position under 
pressure sufficient to hold the bridging 
members in assembled relation with the 

45 wall, floor or roof structures of the adjacent 
unit but not such as to prevent relative 
sliding movement between the bridging 
members and the adjacent unit. 

8. An assembly according to any one of 


the preceding claims wherein the articulated 50 
connection is such as to allow a limited 
relative movement of the two . units in 
horizontal and vertical directions in addition 
to the pivotal movement which is permitted 
about the axis afforded by the articulated 55 
connection. 

9. An assembly according to any one of 
the preceding claims wherein the ar- 
ticulated connection comprises two 
horizontally spaced links, each pivotally 60 
connected at least one end to one of the two 
units. . 

10. An assembly according to Claun 8 
wherein the links are adapted to serve to 
draw the two units towards one another. 65 

11. An assembly according to Claim 8 or 
Claim 9 wherein the links are secured to the 
floor structures of the two units. 

12. An assembly according to any one of 
the preceding claims wherein the two units 70 
are joined together in end to end relation. 

13. A building assembly comprising two 
portable building units of the kind specified 
coupled together by means of an articulated 
connection and bridging members all sub- 75 
stantially as hereinbefore described with 
reference to and as shown in Figures 1 to 3 

of the Provisional drawings. 

14. A building assembly comprising two 
portable building units of the kind specified 80 
coupled together by means of an articulated 
connection and bridging members all sub- 
stantially as hereinbefore described with 
reference to and as shown in Figure 4 of the 
Provisional drawings. 85 
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